. The potential use of liposomes as carriers of active ingredients has attract a lot of attention and has been explored tremendously. This is because they are biodegradable, biocompatible, have low toxicity and do not activate the immune system 2 . It is also because of their ability to bring active material directly to the active site, known as targeted delivery 6 . Research on liposomes from natural phospholipid that were derived from soybeans has been widely reported [7] [8] [9] [10] but research on liposomes of coconut and sesame phospholipids so far only a few 11 .
The most important property of liposomes that will influence their efficacy is permeability and leakage of liposomes. Leakage is a condition when liposomes release some of their payload to the environment spontaneously after they are produced. Leakage or permeability properties of phospholipid membranes of liposomes is key element in the ability of liposomes to store their payload in their cavity. It is also critical to drug transport across the cell membrane and the ability of drug to reach the target in intracellular sites 12 .
Membrane permeability and leakage are affected by cholesterol 13, 14 . Cholesterol molecule is known as lipid with small head and large and rigid tail. It is an amphiphilic molecule and easily merges into the phospholipid bilayer. Cholesterol reduces water and ion permeability [15] [16] [17] , regulates CO 2 permeability of cell membranes 18 and other functions as well 19, 20 .
The ability of liposomes to store their payload is indicated by the amount of leakage after certain time. 5-Carboxyfluorescein (CF) was used as payload [21] [22] [23] . The release of CF from liposomes was calculated by the following equation: L% : Liposomes leakage. I t : intensity of CF in liposomes at t second. I 0 : intensity of CF in liposomes at 0 second. I " : intensity of CF in liposomes after the liposomes were broken down.
This study investigate the potency of liposomes made from natural phospholipids, i.e., coconut meat (Cocos nucifera L.) and sesame seeds (Sesamum indicum L.) to be used as carrier for active substances in drug delivery system. These resources have been used as basic ingredients in Indonesian traditional medicine. These resources are quite abundant and empirically known as save materials and never cause any health problem for users. Soybean (Glycine max) phospholipids that have been used as basic ingredient of liposomes in various applications were selected as positive control.
MATERIAL AND METHODS

Material and equipments
Phospholipids of coconut and sesame were obtained in house from coconuts and sesame endosperm 25 . Soybean phospholipid (30% L--phosphatydilcholine, Cat no. P3644), Triton X-100 (cat no. X-100), cholesterol (cat no. 86826) and 5-Carboxyfluorescein (cat no. C8667) were obtained from Sigma-Aldrich. Phosphate buffer solution (PBS) 10 mM pH 7.41 was prepared from Na 2 HPO 4 •2H 2 O (Merck) and NaH 2 PO 4 •2H 2 O (Merck). Sephadex G 50 was from Pharmacia, Uppsala, Sweden.
Mini extruder was obtained from Avanti Polar Lipids. A polycarbonate membrane with pore size of 100 nm was placed inside the extruder. Leakage analysis was conducted on spectrofluorometer SPEX Fluorolog 2, Model F212, with computer system DMlB from SPEX Industries Inc., Edison, NJ.
Liposomes preparation
Liposomes of coconut, sesame and soybean were prepared by lipid hydration process as described by Hudiyanti et al. 11 . Sesame phospholipid (1 mmol) was diluted in 1 mL of chloroform / methanol (1:1 v/v) in a test tube. The solvent was evaporated under flow of nitrogen gas to form thin film. Opened tube with thin layer was stored in a drying oven for 1 night. After 1 night the tube was taken from the drying oven, filled with nitrogen gas then covered and sealed with parafilm. The tube was deposited in a freezer until used.
To prepare liposomes 1 mL of PBS was added to the tube and agitated in 30 seconds. The tube then was immersed in liquid nitrogen until all the solution has been frozen. Subsequently the tubes was soaked in a water bath with temperature 50 ºC until all the solution melt. The tube was frozen back in liquid nitrogen. The procedure was repeated several times until thin film was completely dispersed. The phospholipid dispersion obtained was passed through an extruder. A Clear dispersion of liposomes was obtained. Dispersion of liposomes were then put into a refrigerator and allowed to stand for 1 night.
Leakage analysis
To determine the ability of liposome as carriers, an analysis of leakage was performed. Liposomes with CF payload were prepared. CF was added to the PBS solution so that the concentration was 100 mM. The solution was used as liposomes payload. CF-Liposome dispersions were prepared as above. CF-Liposome dispersions were then analysed in a spectrofluorometer. Excitation wavelength was set at 490 nm, while the emission was at 520 nm. The intensities were measured for 17 hours at temperature 25 ºC every 5 s. At the end of the analysis, the liposomes were broken down using 100 mM Triton X-100 solution to released all the payload into the PBS medium. The maximum intensity was measured. The effect of cholesterol was studied by adding cholesterol to liposomes preparation with varied concentration.
RESULTS AND DISCUSSION
In this study leakage analysis were conducted to determine the nature of liposomes that are closely linked to their function as carrier of active ingredients. Analysis was performed using CF as a model of the active ingredients. CF is a fluorescent probe that is soluble in polar medium. Leakage of liposomes indicated by the release of CF during observation. Leakage analysis in this study was carried out continuously for 17 hours.
The amount of leakage (L %) of coconut, sesame and soybean liposomes are presented in Figure 1 . Leakage pattern of coconut and sesame liposomes were similar to the soybean patterns. In general the liposomes leaked fast at the begining and became slower after 2 hours of observation. In 2 hours, coconut liposomes leaked 40% of the payload while sesame only 10%. The analysis showed that the ability to store CF of coconut liposomes lower than sesame and soy liposomes. After 17 hours coconut liposome has released 88% of its payload, and sesame liposome was 42%. By comparison soybean liposome was only 38%. This results show that coconut liposomes have more defects or pores in their membrane phospholipid hence they leak more payload than sesame liposomes.
Fig. 1: Leakage of coconut, sesame and soybean liposomes during 17 hours observation
Further analysis was conducted to determine the effects of adding cholesterol to the leakage. It is known that the addition of cholesterol has effect on membrane permeability 13, 15, 18, 19, 24 . In turn the liposomes leakage is closely related to the permeability properties of its phospholipid bilayer membrane.
The addition of cholesterol to the coconut, sesame and soybean liposomes showed decline of the leakage of all liposomes as shown in Figure  2 , 3, and 4. The cholesterol concentrations also influenced the amount of CF released. The greater the cholesterol concentration the more reduced the leakage. There is a decrease in the rate of leakage with increasing concentrations of cholesterol ( Figure  5 ). In general, the highest liposome leakage rate occurred at cholesterol concentration less than 40%.
Fig. 2: Leakage of coconut liposomes with added cholesterol during 17 hours observation
These results suggest that sesame liposomes have better potency to be used as carrier of hydrophilic substance than coconut liposomes. Adding cholesterol to the preparation has reduced the leakage of all liposomes. Cholesterol has greater effect on coconut liposomes. Addition of cholesterol to coconut liposomes reduces the leakage more effectively than to sesame liposomes. The molecular species in coconut phospholipids mostly are phosphatydilserine and phosphatydilethanolamine 25 . The presence of 
CONCLUSION
Sesame liposomes save about 50% of payload after 17 hours of storage while coconut liposomes only 10%. Addition of cholesterol has increase storage capability of both sesame and coconut liposomes. The results above illustrate the possibility of using sesame and coconut liposomes. Sesame liposomes have better potential application as drug delivery materials.
